An X-ray crystallographic study of geminal tetrachlorobis(triphenylphosphazenyl)cyclotriphosphazatriene reveals Type II conformation of both triphenylphosphazenyl groups with respect to the P-N ring. These results are consistent with 31 P NMR data. The phosphazene ring has a distorted chair conformation.
(Triphenylphosphazenyl)cyclophosphazenes have attracted considerable interest in view of the dependence of the conformation of the exocyclic -N=PPh3 group on the other substituent attached to the same phosphorus atom [1] . Basicity data and 31 P NMR spectroscopy [2, 3] have also proved useful techniques in these conformational studies and several predictions based on these measurements have been assessed in the light of X-ray structural results. The -NPPI13 substituent exhibits what is termed as Type I conformation in N3P3C]5(NPPh3) [4] and Type II conformation in gem-N3P3Cl4Ph(NPPh3) [5] . A type III conformation, intermediate between Types I and II, has been identified in the derivatives N4P4Cl7(NPPh3) [6] and N3P3Cl4(NEt2)(NPPh3) [7] . It was, therefore, considered worthwhile to investigate the crystal structure of gem-N3P3Cl4(NPPh3)2 in order to assess the mutual effect of two triphenylphosphazenyl groups attached to the same phosphorus atom on their conformations as well as on the conformation of the P-N ring.
The geminal bis(triphenylphosphazenvl) derivative, N3P3CI4(NPPI13)2, m.p. 199-201 °C, was prepared by the reaction of N3P3Cl4(NH2)(NPPh3) with PhsPCl2 in benzene followed by chromatographing the reaction mixture over silica gel [8, 9] . The crude product was recrystallised from pet- The phosphazene ring exhibits three distinct pairs of P-N distances, whose variations can be correlated with the nature of the substituents. The two bonds adjacent to the NPPh3-substituted phosphorus atom, P(3), are the longest bonds in the ring (mean: 1.642 Ä). The two bonds, P(l)-N(l) and P(2)-N(3), adjacent to these two long bonds are the shortest (mean: 1.548 Ä), while the remaining two (mean: 1.574 A) are intermediate in length. Considering the exocyclic -NPPhs groups, the two sets of P-N bond lengths (mean of P (3) 7139 (7) 1027 (7) 7073(4 N (2) 9226 (7) 2412 (8) 8176 (4 N(3) 6609 (7) 2049 (7) 8513(4 N (4) 6359 (7) 2941 (7) 7290(4 N (5) 4575 (7) 615 (7) 7442 (4 P(l) 8686 (2) 1617 (2) 7316(1 P (2) 8158 (2) 2689 (2) 8752(1 P (3) 6146 (2) 1650 (2) 7575(1 P (4) 5360 (2) 3433 (2) 6996(1 P (3) 8439 (3) 2294 (3) 9769(2 Cl (4) 8887 (3) 4662 (3) 9082(2 C(l) 6407 (9) 4833 (8) 6596(5 C (2) 7816 (10) 5441 (9) 6787(6 C (3) 8642 (11) 6500 (10) 6481(6 C (4) 8097 (12) 6953 (10) 5993(6 C (5) 6712 (12) 6373 (10) 5803 (7 C(6) 5862 (10) 5299 (10) 6106(6 C (7) 4379 (9) 3949 (8) 7757(5 C (8) 3423 (10) 4413 (10) 7616(5 C (9) 2656 (10) 4747 (10) 8197 (6 C(10) 2839 (11) 4632 (11) 8941 (6 C(ll) 3793 (11) 4204 (11) 9110 (6 C(12) 4567 (10) 3858 (9) 8514(5 C (13) 4185 (8) 2307 (8) 6190 (5 C(14) 2780 (9) 1835 (9) 6202(5 C (15) 1964 (9) 967 (10) 5555 (6 C(16) 2556 (10) 560 (9) 4898 (6 C(17) 3951 (10) 1007 (9) 4887 (5 C(18) 4761 (9) 1877 (9) 5521 (6 C(19) 3033 ( 1089 (11) 516 (11) 8877 (7 C(36) 2224 (10) 457 (10) 8478(6 where significant differences in P-N bond lengths are observed which reflect the electron withdrawing/supplying character of the second substituent on the ring phosphorus atom. Such differences have not been observed so far in the cyclophosphazenes [7] , The geminal P-Cl distances are unequal, a feature also observed in other structures. Bond angles are unexceptional.
The most interesting feature in the structure is the conformation of the NPPI13 groups. On the basis of basicity measurements [2] , Type I conformation would be expected. However, both groups are found to exhibit virtually exact Type II conformation, where the Nexo-PeXo bond of one substituent is coplanar with the Pendo-Nexo bond of the other. The relevant torsion angles are: N(5)-P(3)-N(4)-P(4) = 6.7° and N(4)-P(3)-N(5)-P(5) = -176.7°. The attainment of this conformation in which both NPPI13 groups extend outwards on either side normal to the P-N ring is probably due to steric factors. The phosphazene ring has a distorted chair conformation with P(3), which carries the NPPI13 groups, deviating by as much as 0.53 Ä from the plane formed by N(l), N(3), P(l), P(2) on one side, while N(2) deviates by 0.08 Ä on the other side. The bulky nature of the substituents is apparently responsible for this large deviation of P(3).
The 31 P chemical shifts for this compound are ca. 10 ppm upfield to those observed for the mono(triphenylphosphazenyl) derivative, N3P3Cl5(NPPh3).
The large negative shift (-11.5 ppm) observed for the ring phosphorus P(3) bearing the -NPPI13 substituents may be a consequence of its pronounced deviation from the ring plane. It is also interesting to note that 4 J(P-P) for gem-N3P3Cl4(NPPh3)2 is close to zero, consistent with the Type II conformation [3] found in the crystal.
